Chromatin remodeling by WSTF-ISWI at the replication site: opening a window of opportunity for epigenetic inheritance?
During DNA replication, chromatin states have to be accurately transmitted from the parental to the daughter strands for faithful epigenetic inheritance. Chromatin remodelling factors at the replication site are thought to be involved in this process. Recent work adds ATP-dependent nucleosome remodelling factors to this category of enzymes. The WICH complex, consisting of the ISWI-type ATPase SNF2H and the Williams Syndrome Transcription Factor (WSTF), binds to replication foci using PCNA, a key factor in DNA- and chromatin replication and DNA repair, as an interaction platform. Depletion of WSTF results in decreased chromatin accessibility, which is evident already in newly replicated DNA. This leads to heterochromatin formation on a global scale and a decrease in overall transcriptional activity. Here, we propose that WICH, by keeping nucleosomes mobile, provides access to the newly replicated DNA and may thereby create a window of opportunity after DNA replication for rebinding of factors that maintain the epigenetic state, and thus prevents aberrant heterochromatin formation. Our model may provide an explanation for the long-standing observation of a delay in chromatin "maturation" on newly replicated DNA, by connecting this delay with the action of PCNA-bound WSTF-ISWI, and highlights chromatin remodeling shortly after DNA replication as a critical point for regulation.